DNA-dependent adenosinetriphosphatase A: immunoaffinity purification and characterization of immunological reagents.
We describe an immunoaffinity purification of DNA-dependent ATPase A from fetal calf thymus. The rapid purification increases the yield of enzymatically active enzyme approximately 4-fold, with up to a 7-fold increase in specific activity, and significantly improves the yield of a higher molecular weight species of ATPase A. In the presence of a denatured calf thymus DNA effector, the immunoaffinity-purified enzyme has a specific activity that is more than 10-fold higher than reported for any other eukaryotic DNA-dependent ATPase and 100-fold higher than most others. The improvement in yield has allowed several polypeptides to be identified using monoclonal antibodies, and these polypeptides are demonstrated to be structurally related by partial peptide mapping with N-chlorosuccinimide. The preferred DNA effector for ATP hydrolysis continues to be a DNA primer-template junction with an adjacent stretch of single-stranded DNA. We have used the immunoaffinity-purified enzyme to develop additional stable murine hybridoma monoclones, resulting in a bank of antibodies that recognize a number of different epitopes. All of the monoclonal antibodies react with both calf thymus DNA-dependent ATPase A and bacteriophage T4 gene 44 protein, a DNA-dependent ATPase essential for DNA replication in the bacteriophage T4 system. These monoclonal antibodies should facilitate the development of our understanding with respect to the role and regulation of DNA-dependent ATPases in eukaryotic DNA replication.